Introduction: Endoscopy plays a key role for the diagnosis and management of gastrointestinal disorders. Therefore, quality indicators have been widely proposed in order to optimize endoscopic practice. The aims of this study, promoted by the Spanish Society of Digestive Diseases (SEPD), were to assess the knowledge and compliance to endoscopy quality indicators among Spanish gastroenterologists.
INTRODUCTION
Nowadays, endoscopy plays a key role for the diagnosis and management of gastrointestinal (GI) disorders. When properly performed, it is generally effective, safe and well tolerated by patients. Esophagogastroduodenoscopy (EGD) and colonoscopy are the most common performed endoscopic procedures in gastroenterology. EGD is widely used for the evaluation of dysphagia, upper GI bleeding and strictures, gastroesophageal reflux, peptic ulcer and celiac diseases and unexplained diarrhea. On the other hand, colonoscopy is generally used for the evaluation of lower GI bleeding and strictures, unexplained diarrhea, inflammatory bowel disease and colorectal cancer (CRC) screening. During EGD and colonoscopy, biopsies as well as hemostasis, dilation, stenting, polypectomy and more therapeutic techniques can be performed.
Despite the appearance of many technical advances in GI endoscopy over the years, the incidence of missed lesions and interval cancers is still higher than desired (1) (2) (3) (4) (5) (6) . In order to identify these performance gaps and promote better practices to optimize endoscopic procedures among gastroenterologists, the main national and international scientific entities, such as the European and the American Societies of Gastrointestinal Endoscopy (ESGE and ASGE), have put forward a range of quality indicators for these tests (7) (8) (9) (10) (11) .
The quality of health care can be measured by comparing the performance of an individual or a group of individuals with an ideal or benchmark. The particular parameter that is being used for comparison is termed a quality indicator. Quality indicators may be reported as a ratio between the incidence of correct performance and the opportunity for correct performance, or as the proportion of interventions that achieve a predefined goal (7) .
Quality indicators for GI endoscopy are now well defined by scientific societies (7) (8) (9) (10) (11) and have been proven to deliver better health outcomes, better patient experience and fewer repeated procedures (11) . However, the miss rates of pre-malignant and/or malignant lesions, which have been reported in several papers to interval and/or follow-up cancers (1-6), have not decreased over time (5, 6) . One of the main reasons for that fact may be the huge variation among endoscopists in some crucial quality indicators performance such as colonoscopy completion rates, withdrawal times, colonoscopy surveillance recommendations and adenoma detection rate (ADR) (12) (13) (14) (15) (16) (17) . Whether it is due to a lack of adequate knowledge and/or information or simply suboptimal performance has been poorly investigated.
The aims of the present study were: -To evaluate knowledge as well as adherence to endoscopy quality indicators among Spanish gastroenterologists. -To detect those indicators with a suboptimal management. -To identify the characteristics of those gastroenterologists with a poorer adherence to quality indicators.
MATERIAL AND METHODS
Since the objective of the survey was to assess the endoscopic procedures performance in terms of quality, both ASGE and ESGE recommended quality indicators for GI endoscopic procedures were taken into account (8) (9) (10) . These recommendations were adapted to the survey design and the endoscopic Spanish practice. Finally, using these recommendations together with the opinion of an expert panel of Spanish endoscopists, a list of pre-procedure, intra-procedure and post-procedure quality indicators to be assessed by the survey was developed (Table I) .
Then, in order to design an adequate and attractive survey, several recommended basic rules for surveys development were taken into account:
-The survey was composed of questions that assessed one specific idea (endoscopy performance), which was also explained in a brief introduction. -Questions and survey were made as short as possible to keep respondents interested and motivated to complete it. -Similar questions were grouped to keep the survey logical and focused. Page breaks, page titles and instructions were used to help physicians to understand it. Matrix-design questions were limited. -Everything that could be interpreted in more than one way was spelled out. -Sensitive questions were not included in order to avoid scare people away. Irrelevant questions were also eliminated. -Yes/no questions were reduced as much as possible.
-Words, and not numbers, were used when designing answer choices. These answer choices are easier for people to understand. -Data compilation and management should be easy/possible after survey completion. Under these basic rules a survey was created by I.F.U., F.A. and P.A. and was programmed by the SEPD (J.J.'s team) using the Survey Monkey software (available at www.surveymonkey. com). The survey, after a dry-run pilot, had a total of 38 questions: 7 questions were related to demographics and the remaining 31 were related to endoscopy performance (Appendix 1). Of these 31 questions, 20 were designed to assess performance quality indicators (6 pre-procedure, 12 intra-procedure and 2 post-procedure items) and 11 were designed to obtain more concrete information. Every assessed quality indicator had a pre-set percentage of positive answers that should be reached in order to be considered as a well-managed item. This value was set using the current recommendations of ASGE and ESGE and when absent, using the consensus of an expert panel of endoscopists (Table I) . On the other hand, the relationship between the sub-optimal quality indicators management and some demographic variables of respond- 
RESULTS
A total of 1,543 survey individual invitations were sent by e-mail. Three hundred and thirteen surveys (20.2%) were responded but only 281 (18.2%) were complete. Only complete surveys were considered for the statistical analysis. (Fig. 1) .
Baseline characteristics of responders

Survey results
Results obtained from the survey are shown in table III. Based on the answers obtained, the management of 14 out of the 20 (70%) "quality" items assessed was poor (Table IV) : 5 out of 6 pre-procedure items (83.3%), 7 out of 12 intra-procedure items (58.3%) and 2 out of 2 post-procedure items (100%). The mean difference between ideal (% required answers) and observed scenarios (% observed answers) was greater in post-procedure (40.5%) followed by intra-procedure (30.9%) and pre-procedure quality indicators (15.0%).
On the other hand, "informative" questions (n = 11) and extended answers revealed that:
-The responsible for cleansing regimen information vary significantly between institutions. -The majority of responders (73.6%) use the Boston cleansing level assessment scale. -There is consensus regarding colonoscopy repetition due to cleansing level results as well as the best preparation regimen in this scenario. -There is no consensus regarding the need for better cleansing levels depending on the indication. Relationship between assessed items and participants baseline characteristics (Table V) 
Age
The relationship between age and suboptimal management items has been summarized in the first column assessment of table V. Compared to "older" physicians (> 45 years), "younger" physicians (≤ 45 years) perform polypectomy more frequently in patients under anticoagulant/ antiplatelet therapy (p = 0.003). Moreover, they estimate that the informed consent form is sometimes incorrectly signed and presented the day of the endoscopic procedure (p = 0.001). Besides, there is a non-significant trend towards "younger" endoscopists regarding the lack of a histologic feedback of resected specimens and towards "older" endoscopists regarding the lack of cleansing scores performance.
Practice setting
The relationship between practice setting and suboptimal management items has been summarized in the second column assessment of table V. Only the frequency of findings photodocumentation was significantly lower in public than in private settings (p = 0.037). However, although the differences were not statistically significant, there was a tendency of a low compliance with the informed consent form in public settings (65.1% vs 81.3% in public and private setting, respectively), use of split dosages in colonoscopy cleansing regimens (55.4% and 68.8% for public and private settings, respectively), complications monitoring (42.2% vs 53.1% for public and private settings, respectively) and histologic feedback of resected specimens (55.4% vs 71.8% for public and private settings, respectively). 
Endoscopies per week
The relationship between number of endoscopic procedures performed per week and suboptimal management items has been summarized in the third column assessment of table V. It has been found that the use of cleansing scales and ADR knowledge is significantly lower among physicians with a low volume of endoscopic procedures per week (p = 0.026 and p = 0.001, respectively). On the other hand, there was a tendency among those endoscopists performing more procedures per week to use a better timing for cleansing regimens, correct complete colonoscopy definition, lower frequency of "risky" polypectomies and better performance of tattooing.
CRC screening program
The relationship between availability of CRC cancer screening programs and suboptimal management items has been summarized in the fourth column assessment of table V. Compliance with informed consent forms was significantly better in those institutions with CRC screening program (72.6% vs 60.0%; p = 0.006). On the other hand, the use of split dosages in cleansing regimens (58.6% vs 52.0%; p = 0.001), the knowledge of the ADR (19.0% vs 14.0%; p = 0.003), "risky" polypectomies (45.2% vs 41.0%; p = 0.006) and complications monitoring (50.8% vs 30.0%; p = 0.002) was significantly more frequent in those institutions with CRC screening program.
DISCUSSION
Colonoscopy is currently considered as the gold standard procedure for examination of the colon. Properly performed, it is usually safe, accurate and well tolerated by patients. However, despite being the gold standard, colonoscopy is not always perfect. From back-to-back colonoscopy studies, it has been estimated that up to 22-28% of polyps and 20-24% of adenomas are missed, and mostly in the right colon (3, 5) . In fact, the preventive effect of colonoscopy is more evident for distal CRCs compared to proximal lesions (2, 4, (18) (19) (20) (21) . On the other hand, up to 8% of CRCs occur within three years after a previous colonoscopy and they are thought to be missed lesions (1) (2) (3) (4) 22, 23) . Despite important technical advances and increased theoretical professional awareness, the polyp/cancer miss rate has not decreased significantly over time (5, 6) . One of the reasons that could explain this fact is that the effectiveness of optical colonoscopy varies among individuals and it is well known that it depends on several factors such as colon cleansing level, withdrawal times, adenoma detection rate, expertise or cecal intubation rate (12) (13) (14) (15) (16) (17) . These factors are currently known as quality indicators for colonoscopy and the majority of scientific societies recommend endos-copists to comply with them in their daily practice. The establishment of a minimum quality standard is now, in the CRC screening era, essential to define and shape a quality colonoscopy service, and this should be extended to all endoscopic procedures. CRC remains being the third most common non-cutaneous cancer diagnosed in both men and women and the third leading cause of cancer-related death (24) . These figures have resulted in the initiation of different CRC screening strategies all over the world. Optical colonoscopy is being commonly used as the first-line technique for CRC screening in the United States (25) while in Europe colonoscopy is usually performed after a positive fecal occult blood test (26) . CRC screening programs are based on the fact that screening for CRC can affect mortality from the disease in two ways: by detecting cancers at an early and curable stage, and by detecting and removing adenomas (18, 19, (27) (28) (29) (30) (31) . Consequently, the number of colonoscopies performed all around the world has increased dramatically. For the success of these mass-screening programs, it is of outmost importance to perform high quality colonoscopies according to the latest state of knowledge. However, there are still some unanswered questions regarding quality indicators: a) are quality indicators well known by all endoscopists?; b) how often do endoscopists receive a feedback of their procedures; and c) what is the endoscopist adherence to quality indicators? In fact, there is a lack of information in the literature regarding these issues. The rationale for the present study was to evaluate the perception of Spanish endoscopists regarding the quality of their endoscopic procedures in order to identify items with a poor management and the most deficient endoscopist profile. This could serve for the development of future strategies focused on the improvement of endoscopic practice. This is a survey-based study, and this design has some pros and cons. The main advantage of the present study is that surveys can be easily distributed (e.g., on-line, resulting in a high number of completed answers). In fact, a total of 1,543 surveys were sent and 281 (18.2%) were received completed, which is an adequate response rate, if not excellent. Based on the opinion of a survey-dedicated web site (www.surveymonkey.com), the response rates of on-line surveys vary depending on factors such as relationship with responders, length, complexity and interest of the survey, but a response rate of 20-30% should be considered as a success. Although, this study reached an 18.2% rate of completed surveys, we believe that 281 answered surveys are more than enough to obtain solid conclusions. In a recent study with a similar design, the completion rate was 12.6% (17) . Other surveys into gastroenterology practice revealed 10-30% completion rates (32) (33) (34) . On the other hand, on-line survey answers could sometimes be inaccurate. It is well known that the tendency in surveys is to overestimate our knowledge and minimize our mistakes or weaknesses. In fact, the ideal situation would be assessing the adherence to quality indicators directly in the endoscopy room. Anyway, our results could serve as a preliminary contact with quality indicators compliance in our country.
The professional average profile of those endoscopists who participated in the survey was one of a 44 years old man, working mainly in public hospitals having a CRC screening program, with an endoscopic experience of 18 years and with a volume of endoscopic procedures per week between 21 and 40, which is equivalent to 3-4 days per week of endoscopic practice. Geographically, endoscopists from all around Spain participated in the survey. These characteristics, together with the adequate number of surveys completed, allow for the extrapolation of our results to the general population since there were not extreme values (i.e., outliers) in the distribution of endoscopists' demographic data.
Our first significant finding is that the management of 70% of the quality indicators assessed was suboptimal. This was significantly more evident in post-procedure quality items followed by intra-procedure and pre-procedure quality items. It called our attention that many of the survey responders were not aware of their ADR, which is probably the most important colonoscopy quality indicator. In fact, ADR reflects the technical skills and care to achieve a good examination of the entire colon. Consequently, a high ADR reduces the probability of interval cancers (13, 14, 16) . Thus, the ASGE recommends colonoscopists to know their ADR and keep it higher than 30% in man and 20% in woman (population aged ≥ 50 years undergoing screening colonoscopy) (8) . In contrast, most survey participants admitted colonoscope withdrawal times longer than six minutes. As it has been widely demonstrated, the time spent on colonoscope withdrawal is an important quality indicator that has been well correlated with the ADR (13) . Based on this fact, one may argue that probably the ADR of our survey responders would be adequate but unknown or just unmeasured. Future efforts focusing on ADR knowledge and measurement among Spanish endoscopists should be done. Equally, the feedback from lesions previously biopsied or resected (i.e., histology), as well as the patients' outcome (i.e., complications), should be also recorded. In fact, colonoscopy procedures should not finish after colonoscope withdrawal. Regarding the quality of bowel preparation, it is usually defined as the ability to visualize the mucosa after stool and fluid have been suctioned. Bowel preparation is a well-known quality indicator and thus, it should be documented in each colonoscopy report. If bowel cleansing is inadequate to identify polyps > 5 mm in size, the ASGE recommends repeating the procedure within one year (8) . In fact, a poor bowel preparation reduces detection of both small and large polyps resulting in an increase incidence of interval cancers (35) . In order to optimize the colon cleansing level as well as its evaluation, most guidelines recommend the use of objective scales such as the Boston Preparation Scale or the Otawa Bowel Preparation Scale (9) . On the other hand, the use of split dosages adapting it to the time of the colonoscopy have demonstrated an improvement of the bowel cleansing level as well as an increase of the ADR (36, 37) . Despite the large number of papers demonstrating these facts, our results confirm that they were not optimally managed among our study population.
According to our results, endoscopists "at risk" for a suboptimal quality indicators management may be identified since they have a specific profile. In fact, "younger" endoscopists, public practice setting, low volume of procedures per week and no CRC screening program are items related to more deficiencies. As a recent study has concluded, endoscopic experience, which is commonly reflected by age, volume of procedures per week and participation in a CRC screening program, affects the ADR (38) . Our results prove these factors affect ADR but also many of the proposed quality indicators, such as polypectomy under antiplatelets and/or oral anticoagulants therapy, histology and complications feedback, photodocumentation of normal and abnormal findings, use of cleansing scales, complete colonoscopy definition, and use of split dosages.
After an intensive review of the informative questions, we may conclude that there is no consensus in some important endoscopic issues such as the optimal size of the endoscopy rooms, material renewal or endoscopes disinfection. Moreover, the items included in the upper and lower endoscopy reports reflected a high variability among endoscopists. In fact, only 4 out of the 9 (44.4%) items recommended to be included in the upper GI endoscopy reports were included by more than 90% of responders. On the other hand, only 4 out of the 14 (28.5%) items recommended to be included on the lower GI endoscopy were included by more than 90% of the responders. This reflects the need for homogeneous report forms among endoscopists.
This study has some limitations. Firstly, this is a survey-based study, with autodeclared answers. Responses may not reflect daily practice. Answers may show "the best picture" possible. However, with a high number of answers obtained, counting with general honest replies, this effect may be minimized. On the other hand, we have detected that the questions used in the survey regarding the use of oral anticoagulants and antiplatelet drugs may be imprecise (questions 5 and 17) since Nonsteroidal anti-inflammatory drugs (NSAIDs) and low dosages of ASA (100 mg) do not usually interfere with the endoscopic practice, and this should have been specified. Future uses of a similar survey to explore tendencies or post-intervention changes should edit these questions.
In summary, this survey-based study reveals that a significant proportion of Spanish endoscopists do not comply with the main quality indicators proposed by the international societies of endoscopy. "Young" endoscopists, public practice setting, no CRC screening program and a low volume of procedures per week should be the main targets for future formative interventions.
APPENDIX 1. ESTUDIO SOBRE LA REALIZACIÓN DE ENDOSCOPIAS EN ESPAÑA
Estimado socio: Como bien sabes, los procedimientos endoscópicos han pasado a ser exploraciones presentes en la práctica diaria del gastroenterólo-go. Hasta no hace mucho tiempo, no existían parámetros de calidad relacionados con tales procedimientos. Sin embargo, el desarrollo fundamentalmente de los programas de cribado del cáncer colorrectal ha motivado que la mayor parte de las sociedades científicas de nuestra especialidad haya creado una serie de parámetros de calidad sobre cuya base debe sostenerse la realización de los procedimientos endoscópicos en la actualidad.
El objetivo de la Sociedad Española de Patología Digestiva no es más que, a través de esta bree encuesta que te llevará ente 5 y 8 minutos, evaluar la calidad de la endoscopia española. La valoración de los resultados de la misma nos ayudará a tomar decisiones sobre la inconveniencia de sobre aquellos aspectos concretos que así lo requieran.
Gracias de antemano por tu tiempo. Recibe un cordial saludo. 
Datos personales
